We present the results of a four-year photometric study of the high-amplitude δ Scuti star (HADS) UY Camelopardalis. Analyses on the available data from 1985 to 2003 show that UY Cam is monoperiodic. Fourier solutions for individual data sets do not reveal period changes in the star. Although forced parabolic fits to the O − C residuals indicate measurable period change, the distribution of the data points in O − C diagram and the deviations between fits and observations suggest the period change is still not established. We evidence the presence of cycle-to-cycle and longer time-scale amplitude variations. The pulsation amplitude seemed to change from 1985 to 2000s, but it kept constant in 2000-2003. UY Cam locates in the upper portion of the instability region of δ Sct variables. Photometric properties and estimated physical parameters reveal that UY Cam is an interesting object concerning its poorer metallicity, longer period, higher luminosity, lower surface gravity and larger radius among the HADS. UY Cam could be a younger (age=0.7±0.1 Gyr) Population I HADS with poor metal abundances (Z=0.004) evolving on its post main sequence shell hydrogen-burning evolutionary phase. UY Cam intervenes among the Pop. I/II HADS and RRc Lyr variables. These characteristics suggest the star to be an analogue of HADS, SX Phe and RRc Lyr-type variables.
Introduction
δ Scuti stars are regularly pulsating variables situated in the lower classical Cepheid instability strip on or near the main sequence (MS). In general, the period range of δ Sct stars lies between 0.02 and 0.25 d and the spectral types range from A2 to F2. The majority of δ Sct stars pulsate with a number of non-radial p-modes simultaneously excited to low amplitudes, but some are (pure) radial pulsators with larger amplitudes and others pulsate in a mixture of radial and nonradial modes. We launched a mission dedicated to the investigations of poorly-studied δ Sct stars in 1996. UY Camelopardalis (=HIP 39009=GSC 04369-01129, α 2000 = 07 h 58 m 59 s .0, δ 2000 = +72
• 47 ′ 23 ′′ .7, V =11.44 mag, A3-A6 III; Rodríguez et al. 2000) belongs to high amplitude δ Sct stars (HADS) subclass with less knowledge on its nature. Therefore it was selected as one of the targets for the mission.
UY Camelopardalis was discovered to be a variable by Baker (1937) , who classified the star as a Cepheid. Observations on five nights in 1962 led Williams (1964) to resolve a period of 0.267 days. Williams suggested UY Cam as an RRc Lyrae star. He pointed out that further observations with a larger telescope (than his 20-inch one) are necessary to establish the possible existence of cycle-to-cycle changes in the light curves and to study their details. During 1946 and 1965 , Beyer (1966 collected 21 maxima and derived a constant period. According to the author, the light curve was unstable and its amplitudes changed from 0.17 to 0.50 mag. However, the potential instability of the light curves of UY Cam, suspected by both Williams and Beyer, was not observed late in 1985 by Broglia & Conconi (1992) , who obtained a total of five nights Johnson BV data covering five maxima.
Considering the insufficiency of previous data in revealing the possibility of amplitude variations, we observed UY Cam from 1999 to 2003 with an emphasis of time-resolving and longer time baseline. We collected a number of CCD and photoelectric photometric data in the Johnson V band. In this paper, we present the results of a comprehensive analysis aimed at short and/or secular behaviour of light variations using all available data. Section 2 contains an outline of the observational journal and data reduction. Section 3 devotes to analyses of the data. The nature of the variable is briefly discussed in Section 4 and our main results are summarized in Section 5.
Data acquisition
New observations of UY Cam were secured between 1999 November 17 and 2003 March 3. The data consist of 8337 measurements (merged bins in 60-s) in Johnson V band (129.5 h) collected in 19 observing nights. A journal of the observations is given in Table 1 .
CCD photometry
From 1999 November 19 to 2000 January 24, Johnson V photometry of UY Cam was performed with the light-curve survey CCD photometer (Wei et al. 1990; Zhou et al. 2001b ) mounted on the 85-cm Cassegrain telescope at the Xinglong Station of the Beijing Astronomical Observatory (BAO) of China. The photometer employed a red-sensitive Thomson TH7882 576×384 CCD with a whole imaging size of 13.25×8.83 mm 2 corresponding to a sky field of view of 11 ′ .5 × 7 ′ .7, which allows sufficient stars to be toggled in a frame as reference. Depending on the nightly seeing the integration times varied from 20 to 60 s. All the monitored reference stars in the field of UY Cam were detected as nonvariables within the observational error (∼0.006 mag), which is the typical standard deviation of magnitude differences between the reference stars. Among them, GSC 4369-1457 ( α 2000 = 07 h 58 m 11 s .12, δ 2000 = +72
• 45 ′ 51 ′′ .8, V =11.6 mag) was confirmed to be the best comparison against the variable. Then the differential 
Data analysis

Frequency detection
Previous works on UY Cam did not suggest any other additional pulsation frequencies except the known primary frequency. We decided to make a further detection to find a complete set of pulsation frequencies. To do so, we merged all the data collected from 1999 to 2003. The frequency analysis was carried out by using the programmes period98 (Breger 1990; Sperl 1998) and mfa (Hao 1991; Liu 1995) , where single-frequency Fourier transforms and multifrequency least-squares fits were processed. The two programmes use the Discrete Fourier Transform method (Deeming 1975) and basically lead to identical results. We first computed the noise levels at each frequency using the residuals at the original measurements with all trial frequencies prewhitened. Then the confidence levels of the trial frequencies were estimated following Scargle (1982) . Last, to judge whether a peak is or not significant in the amplitude spectra we followed the empirical criterion of Breger (1993) , that an amplitude signal-to-noise (S/N) ratio larger than 4.0 usually corresponds to an intrinsic peak of the variable. Note that the S/N criterion assumes a good spectral window typical of multisite campaigns. However, in the case of single-site observations, the noise level can be enhanced by the spectral window patterns of the noise peaks and possible additional frequencies. Therefore a significant peak's S/N value might be a little less than 4.0 in single-site case.
For the judgement of significant peaks the amplitude spectra and spectral window are given in Fig. 1 , in which each spectrum panel corresponds to the residuals with all the previous frequencies prewhitened. The last panel ('Data -2f') shows the residuals after subtracting the fit of the two outstanding frequencies, together with the significance curve -spline-connected points -four times the noise points obtained in a spacing of 0.2 d −1 . The observational noise is frequency-dependent and it was defined as the average amplitude of the residuals in a range of 1 d −1 (11.57 µHz), close to the frequency under consideration. We see high noise in the low frequency region (0-5 d −1 ), which might be caused by instrument shifts and noniden- tical zero points of different runs or even night-tonight zero point shifts. Apart from the outstanding primary frequency f 0 and its first harmonic 2f 0 , a peak at 0.7394 d −1 (f n ) with S/N=5.0 has an effect on the spectrum (see the last two panels of Fig. 1 ). Frequencies f 0 and 2f 0 fit the light curves with a standard deviation of residuals of σ=0.0312 mag and a zero point −0.0019 mag. If f n was considered, the values become to be 0.0242 and 0.00164 mag, respectively. The term f n improved the fitting quality evidently by about 22%. However, there is no reason allowing us to attribute this frequency (f n ) to the variable, we regard it as a noise content involved in the data. So prewhitening f n played a role of denoising the data. As a final result, the pulsation frequency f 0 =3.7447 d −1 and its harmonic 2f 0 with amplitudes of 0.1638 and 0.020 mag, respectively, are detected to be intrinsic to UY Cam. No additional peak is significant in the residual spectrum. Therefore, the variable is monoperiodic. Figure 2 displays the light curves folded with the main fre- quency f 0 . The differential light curves along with the fits using f 0 and 2f 0 after denoising are presented in Fig. 3 . It is noted that there exists a zero point shift on one night in the phase diagram. This figure appears to be an evidence of amplitude variability. We will explore this in more detail in next subsection. Fourier parameters of the best-fitting sinusoids, Table 2 , where the errors in frequencies, amplitudes and phases were estimated through the formulae of Montgomery & O'Donoghue (1999) . We assumed the root-mean-square deviation of the observational noise to be of 0.00242 mag, the standard deviation of the fit with f 0 and 2f 0 after removing the noise content (f n ), five times the practical observational accuracy. We further used the real nights with data for the time baseline rather than the span of observations. Even in this way, we found the frequency errors might have been underestimated. Because the single-frequency Fourier transform showed the second frequency term at 7.48685 d −1 differing from 2f 0 by 0.0026 d −1 , which is larger than the theoretically calculated errors above (0.00007 and 0.00054 d −1 for f 0 and 2f 0 , respectively). So we finally adopted the values five times the calculated errors so that the error for 2f 0 becomes 0.0027 mag conforming with the difference 0.0026 mag. As mentioned by Montgomery & O'Donoghue (1999) , this is a perfectly valid thing to do so, since hidden correlations in the errors in the data lead to an underestimate of the true errors because correlations in the noise can modify the calculating relations. 
Frequency and amplitude variability
It is possible to search the data for amplitude and/or frequency variability for the star. We dealt with the data in individual subsets corresponding to different observing runs. The CCD data in 1999 were ignored for their bad quality. In addition, data set 1985 (5 nights) was adopted from Broglia & Conconi (1992) . Table 3 summarizes these data sets. Individual Fourier analyses were then carried out for each set of the data. However, we are aware that the Fourier results highly depend on the data structure, i.e. the number of data points, sampling rate, time span, etc. Fourier analysis assumes the frequency and amplitude of a signal to be constant in the time domain. Therefore, our results for the time-dependence of frequency and amplitude should be regarded as the averaged values during the investigated period.
Given the trial frequency values of f 0 =3.7447 d −1 and its two harmonics 2f 0 and 3f 0 , non-linear least-squares sinusoidal fittings to each data set were performed. Our results are listed in Table 4 , where the errors were estimated following the methods in previous section. The standard deviations of fits for the four subsets are σ=0.0117, 0.0222, 0.0382 and 0.0216 mag, respectively. The fitting error for data set 1985 agrees with its observational accuracy. However, the fitting quality is generally low for the present data. For sets 2000 and 2003, the errors are about four times the observational accuracy, while more than 6 times for set 2002. In view of these inconsistent large fitting errors, the pulsation frequency and amplitude seemed to change. However, from Table 4 , within the error bars, the primary frequency were quite stable over the past years. On the other hand, except the data set 1985, the amplitudes were basically consistent with each other. Table 5 are consistent with those in Table 4 . Amplitudes for 2000, 2002 and 2003 were consistent with each other. However, in both Tables 4 and 5, the amplitude of f 0 in 1985 is obviously higher than those in other three years. In the estimated errors range, this difference probably is real. Consequently, we think that the amplitude of f 0 changed in 1985, but it kept constancy during 2000 and 2003. In addition, the contribution of the third-order harmonic 3f 0 to the light variations could be neglected. The picture of amplitude variation likes that mentioned by Breger (2000) that the HADS typically have less amplitude variation than those low-amplitude δ Sct stars.
In order to further examine the stability of the primary frequency, we determined the times of maximum light and made use of those existing maxima. To determine a maximum, we applied a polynomial fit to a portion of the light curve 0.00375 to 0.01197 d with respect to their observed peaks determined by polynomial fits. Moreover, the fits with only f 0 is poor, so these times act as mean values. We adopted five maxima from Broglia & Conconi (1992) . In addition, there are 21 maxima in B band by Beyer (1966) in the literature. In terms of the BV light curves (IAU archives No.246E) of Broglia & Conconi (1992) , we found the phase difference between V and B filters can be ignored. In fact, when fixing f 0 and 2f 0 , fittings to the BV data produced an equivalent phase difference of 0.0003 days, which is less than the errors of maxima determination. We refer the reader to Fig. 5 , where the BV light curves on HJD 2446171 were drawn. So we combined the 21 maxima in B band with the others in V . In total, we have 42 observed times of maximum light (see Table 6 ). Our first maximum was taken as the initial epoch and 
Then the observed minus the calculated times of maxima (O − C residuals) and the cycles elapsed from this epoch were calculated. We noted the counting of cycles are integers so whenever a maximum occurred at a time near to next cycle, i.e. more than half a cycle away from the previous cycle, the next cycle number was chosen for this maximum. To determine whether the times of maximum light are consistent with a constant period (O −C residuals lie on a truly straight line) or a changing period (on a parabola), a parabolic fit was applied to the data. We fit the O−C residuals to the equation O−C = ∆T 0 +∆P E+0.5βE 2 , following e.g. Kepler et al. (2000) and Zhou (2001) .
(improved new epoch minus assumed initial epoch), ∆P refers to improved minus adopted trial period, and β refers to observations collected in four years, this kind of consistent errors in the zero point times (i.e. the starting observing times) in each observing year are incogitable. Therefore, this possibility can be ruled out. Another possible cause of such an offset comes from period change. The pulsation period of the star was changing from 1965 to 1985 when we were not looking it, but in 1985, the star went back to exactly the same period which it had in 1946-65. Because there was no observation in this time span, we are unable to affirm whether any changes had occurred or not during this period. Furthermore, there is also a time span between 1985 and 2000 without observations. These two time spans without data bring about great uncertainties in deriving period change through a parabolic fit to the O − C residuals. Therefore we think the O − C analysis is not a suitable method for determining this star's period variability with current data. Now it is clear that the overall profile of the O − C residuals indicates a measurable period change, but the Fourier solutions for different data sets did not resolve any period changes. We note the fact that fewer data (42 maxima) with two vacancies of data in 1965-86 and 1985-2000 
Discussion
Light curves and types of variability
An inspection on all the light curves show that they are slightly asymmetrical or nearly sinusoidal with rounded maxima. It was estimated that about 55% of time (∼3.5 h) the variable be in the descending branch. Amplitude variations at cycleto-cycle time-scale did not always occur from a cycle to next. Deviation between the fit and the observations on HJD 24512304 (2002 Jan. 29) is unique in our 19 nights' data as well as in the 5 nights' data of Broglia & Conconi (1992) . The difference of amplitudes between 1985 and 2000s seems not to be a strong evidence for longer timescale amplitude variability. We could not infer any periodicity of amplitude variation from these light curves. On the contrary, we might interpret the deviation on 2002 Jan. 29 to be a 'peculiar cycle'. In the point of current Fourier solution, there exist other types of variability to explain the light variations.
We know the δ Sct stars are pulsating variables with periods less than 0.3 d, and visual light amplitudes in the range from a few thousands of a magnitude to about 0.8 mag. They occupy a position on the H-R diagram either on or somewhat above/below the MS. Most δ Sct stars belong to Population I, but a few variables show low metals, low masses and high space velocities typical of Pop. II (i.e. SX Phoenicis-type stars). The majority of the known δ Sct stars have evolved to post-MS stage. The effective temperature range corresponds well with the extension of the Cepheid and RR Lyrae instability strip to MS. Pop. I HADS having normal mass and chemical composition, evolving away from the MS, together with SX Phe stars with low mass and metal content, have periods of 1 to 5 hours, amplitudes of 0.3 to 0.8 mag. For a long time this small group (dwarf Cepheids) included with the large RR Lyr family. They were late distinguished from RR Lyr stars by their shorter periods and weaker absolute luminosities (Smith 1955 (Smith , 1995 . RR Lyr stars usually reside in galactic globular clusters (about 130 in our Galaxy, e.g. IC 4499, Clement et al. 1979 ) of age about 10 Gyr or more as well as in the bulge region of our Galaxy and other dwarf galaxies. The RRc Lyr variables have lower light amplitudes (∼0.5 mag) and nearly sinusoidal light curves with a rounded maximum. In all known cases of RRc Lyr, the dominant mode is the radial first overtone, the periods are mostly in a range from about 0.2 to 0.5 days. From the above, UY Cam is similar to the SX Phe stars in amplitude, while it is similar to the RRc Lyr stars in period and in the shape and amplitude of light curves. A high-amplitude δ Sct star might be misclassified and could be reclassified to be SX Phe or RR Lyr-type. To go into details of the variability types, we give further information on the nature of the star below.
Physical parameters
By adopting the values (b−y)=0.149, m 1 =0.110, c 1 =1.140 and β=2.754 mag for UY Cam from Rodríguez et al. (2000) , we can deredden these indices making use of the dereddening formulae and calibrations for A-type stars given by Crawford (1979) . This way, we derive a color excess of E(b − y)=0.003 mag and the following intrinsic indices: (b − y) 0 =0.146, m 0 =0.111 and c 0 =1.139 mag. Furthermore, deviations from the zero age main sequence values of δm 0 =0.077 and δc 0 =0.452 mag are also found.
A mean metal abundance of [Me/H]=−0.732 dex (or Z=0.0037) was derived from δm 0 using the calibrations for metallicity of A-type stars by Smalley (1993) . A poorer value of [Me/H]=−1.51 was derived by Fernley & Barnes (1997) . The metallicity is quite poorer than those of other HADS, and is comparable with those of SX Phe-type stars, e.g. see table 2 of McNamara (2000) . Usually, the shorter-period variables are metal poor (SX Phe stars), while the longer-period variables are metal strong as seen from the table 2 and fig. 1 of McNamara (2000) . However, the period of UY Cam (log P =−0.573) is the second longest (almost equal to that of V1719 Cyg and shorter just than the period of SS Psc), but its metal abundance derived above is so poor that the star does not fit the general profile or relation of [Fe/H] -log P for the high-amplitude δ Sct stars (see fig. 1 
of McNamara 2000).
Stellar physical parameters of UY Cam including effective temperature, absolute magnitude, surface gravity and other quantities can be derived by applying suitable calibrations for the uvbyβ indices. As doing in Zhou et al. (2001a Zhou et al. ( , 2002 , we derived T eff = 7300 ± 150 K. We used β, which is free of interstellar extinction effects, as the independent parameter for measuring temperature (Crawford 1979) . The effective temperature was determined from the model-atmosphere calibrations of uvbyβ photometry by Moon & Dworetsky (1985) . Due to large value of δc 0 (>0.28 mag, too luminous relative to normal δ Sct stars) we were misled to an unusual value of absolute visual magnitude M v =−1.16 mag as well as a small surface gravity of log g = 2.79 ± 0.06 by Moon's program uvbybeta (Moon 1985) . However, this value of M v is generally unreasonable because it would place the star out of the δ Sct instability strip according to several Hertzsprung-Russell (H-R) diagrams of the pulsating variables, e.g. fig. 2 of Breger (2000), fig.2 of McNamara (2000) and fig. 8 of Rodríguez & Breger (2001) , even though we know there are a few δ Sct stars outside the instability strip. The gravity is also too low for a normal δ Sct star. Therefore, we tried to determine M v and log g in other ways. Based on β=2.754 mag, assuming v sin i=25 km s −1 (a statistic average value for HADS according to Jiang 2000), we obtained M v =−0.228 mag using the relation by Domingo & Figueras (1999) . This value is comparable with the results derived from Crawford (1979) and from Mathew & Rajamohan (1992) : −0.454 and −0.218 mag, respectively. Furthermore, this value has a small difference from (0.246±0.15 or 0.235±0.18 mag) that predicted by the period-luminosity relation for HADS, SX Phe and RR Lyr stars of fundamental pulsation (Høg and Petersen 1997; Petersen & Høg 1998; McNamara 1997 McNamara , 2002 Laney et al. 2002) . On the other hand, we can check M v from the Hipparcos parallax. Unfortunately, the parallax has a great uncertainty (−1.64±2.08 mas). An examination throughout the δ Sct stars catalogue (Rodríguez et al. 2000) (2000). In addition, we derived log g=3.46±0.06 from the biparametric calibrations by Ribas et al (1997) and the grids of uvby colors for [Me/H]=−0.5 by Smalley & Kupka (1997) .
The interstellar reddening can be neglected in terms of the color excess of E(b − y)=0.003 mag and the galactic latitude (b=30.8
• ) of the star. In fact, following Crawford & Mandwewala (1976) the reddening value is only about 0.0006 mag. Consequently, a distance modulus (m − M v ) =11.2±0.2 mag was obtained, i.e. a distance of 1.74 Kpc by the formula 5 log r = (m − M v ) + 5. This distance in turn results in a parallax of 0.57 mas.
Assuming a bolometric correction, B.C.=0.02 mag, derived from Malagnini et al. (1986) for T eff =7300 K, the bolometric magnitude is M bol =0.0±0.2 (log L/L ⊙ = 1.90±0.08). Moreover, it is possible to gain some insight into the mass and age of this star using the evolutionary tracks of Claret and Giménez (1998) for Z=0.004. In this case, values of an evolutionary mass M = 2.0±0.3 M ⊙ and an age of 0.7±0.1 Gyr are found with T eff =7300 K and log g=3.46. So radius R=5.5±0.5 R ⊙ from radiation raw or periodradius relation (McNamara & Feltz 1978; Fernie 1992; Laney et al. 2002) and a mean density of ρ ∼ M/R 3 =0.012±0.005 ρ ⊙ were derived. Table 7 tabulates the parameters derived for UY Cam.
Regarding younger age and lower surface gravity, UY Cam is similar to a Population I star. But it could be a Pop. II star (SX Phe-type) for its poor metal abundance and advanced evolution stage, or a RR Lyr-type star for its distance, period, luminosity, metallicity and morphology of light curves.
Furthermore, with respect to long pulsating periods, Rodríguez & Breger (2002) discussed the implication of the δ Sct stars with periods longer than 0.25 days. There are only 14 stars in this subgroup from the list of a total of 636 δ Sct stars (Rodríguez et al. 2000) . On the basis of an examination of the pulsational behaviors, luminosities, metallicities and light curves, they reclassified three HADS, DH Peg, UY Cam and YZ Cap as RR Lyr-type variables, while suspected three other HADS including SS Psc to be not δ Scttype. We found UY Cam resembles V1719 Cyg in several aspects. However, V1719 Cyg is remained as a δ Sct pulsator. A comparison between them was made and listed in Table 8 . It is quite interesting to conduct a further comparison study for the two stars.
V1719 Cyg has a rotational velocity of v sin i=31 km s −1 (Solano & Fernley 1997) . No observed v sin i value was found for UY Cam in the literature, e.g. in the catalogue of stellar projected rotational velocities of Glebocki et al. (2000) . According to the statistics made by Jiang (2000) and Rodríguez et al. (2000) , as our previous estimate, UY Cam's rotational velocity should be around 20 km s −1 . Observations showed that the HADS appear to be much more slowly rotating than the other δ Sct stars, as pointed by e.g. Breger (2000) . Statistic results of pulsation amplitudes vs rotational velocities of known 191 δ Sct stars are that amplitudes decrease with v sin i values increasing, i.e. high-amplitude pulsators have low v sin i values Rodríguez & Breger (2002) and Peña et al. (2002) and references therein.
and fewer modes, while low-amplitude pulsators are more fast rotators with multiple simultaneously excited modes (Breger 2000; Jiang 2000; Rodríguez et al. 2000) . This correlation between slow rotation and high amplitude may be an important clue to the excitation and damping mechanisms for the pulsations in these stars. However, limited by our observational conditions, we could not obtain a spectrum for this fainter star (V =11.4 mag). If a high-resolution spectrum of this star could be taken in the future so that some sort of model atmosphere fit could be done and then we may expect to derive its rotational velocity, effective temperature, surface gravity, metallicity and other atmospheric parameters. RR Lyr variables have no detectable rotation - Petersen et al. (1996) estimated an upper limit of v sin i < 10 km s −1 for the RR Lyr stars. So a spectroscopic study of UY Cam is very useful for determining the star's nature.
SX Phe-type variables are not yet fully explained by the stellar evolution theory. Both SX Phe and RR Lyr stars are distance scale and are very important objects for the study of stellar evolution as well as the study of clusters and the structures of galaxies, in which quite a number of SX Phe and RR Lyr stars inhabit. The speciality sharing part of the photometric properties of δ Sct, SX Phe and RR Lyr variables makes UY Cam an important star.
The mode
From a study of phase shift and amplitude ratio between different colors' data, UY Cam was identified as a radial pulsator (Rodríguez et al. 1996) . By means of the empirical formula of Petersen & Jørgensen (1972) , we obtained pulsation constant Q=0.037±0.007 d for f 0 . Error might be underestimated due to various calibrations used in deriving physical parameters. Anyhow, this Q value means the primary frequency is a radial mode. From the basic pulsation equation Q 0 = P 0 √ρ (here P 0 is the fundamental period), mean densityρ=0.02 ρ ⊙ , is about double of the value estimated above (M/R 3 ∼0.01 ρ ⊙ ). Ifρ=0.01 ρ ⊙ , then Q=0.0267 d, a value largely corresponding to first-overtone pulsation. So f 0 is probably not the fundamental mode. Furthermore, owing to the uncertainty in M bol value, f 0 has possibilities to be a fundamental or first-overtone mode according to the empirical period-luminosity-color relations (Stellingwerf 1979; López de Coca et al. 1990; Tsvetkov 1985) . If f 0 is the first-overtone mode, we could expect the mean period fundamentalized to be 2.913 d −1 by assuming normal frequency ratio f 0 /f 1 =0.778, the ratio predicted from models. We noted there is a term at 2.98 d −1 appeared in the residual spectrum after removing f 0 and 2f 0 , but not significant in the last panel of Fig. 1 . Succeeding Fourier transforms output two frequencies at 1.364 and 2.987 d −1 with amplitudes 0.018 and 0.014 mag (below the significance level), respectively. But they were not detected to be real at all. It is very hard to safely detect an intrinsic oscillation frequency in this low-frequency region (0-4 d −1 ) at the above amplitude level. If f 0 were fundamental mode, then the expected second frequency would be at 4.8 d −1 as potential firstovertone mode. Similarly, this term is difficult to resolve with current data. Finally, obtaining accurate value of M bol is very important to identify the mode of the primary frequency. If M bol is positive, e.g. 0.2 mag, the mode will be the fundamental. In conclusion, the oscillation nature of f 0 is radial with possibility of fundamental or first-overtone mode.
Conclusions
Based on the available data from 1985 to 2003, we confirm UY Cam is a monoperiodic radial pulsator. The light curves of UY Cam are slightly asymmetrical. About 55% of time (∼3.5 h) the variable be in the descending branch.
We searched the four-year data for possible frequency and amplitude variability. Fourier analyses cannot resolve period change (see Table 4 ). Forced parabolic fits to the observed minus calculated times of maximum light, Eq.(2) and (4), suggest a period change rate of Table 5 shows the amplitudes in the 1985, 2000, 2002 and 2003. According to the star's location in the colormagnitude diagram (see fig. 8 of Rodríguez & Breger 2001 ), UY Cam is located in upper portion of the instability region of δ Sct variables. Using photometric indices, we derived the main physical parameters for UY Cam. The photometric properties and stellar parameters are given in Table 7 . UY Cam could be a Pop. I high amplitude δ Sct star with poor metal abundances (Z=0.0037, about 18.5 per cent of solar values) evolving on its post-MS stage after the turnoff point (age=0.7±0.1 Gyr) in a shell hydrogenburning phase. UY Cam probably pulsates in radial first-overtone mode.
UY Cam becomes an interesting object because of its longer period, poorer metallicity, higher luminosity, lower gravity and larger radius among the HADS. The star intervenes in Pop. I HADS, Pop. II HADS or SX Phe stars and RR Lyr-type stars. Concerning these properties and features, the variable is therefore an analogue of both dwarf Cepheids (HADS plus SX Phe) and RR Lyr stars.
